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REMARKS 

In response to the Office Action mailed January 19, 2005, Applicant amends his 
application and requests reconsideration. No claims are added and claims 3-5, 8, 10, and 
1 1 are cancelled so that claims 1, 2, 6, 7, 9, and 12 remain pending. 

In this Amendment some clarifying changes are made in the claims. Language as 
to certain terms is made more precise and the arrangement of the elements with respect to 
the semiconductor substrate is described in a more conventional way. 

Amended independent claim 1 substantially incorporates the limitations of 
examined claims 4 and 5. The claim encompasses numerous embodiments described in 
the patent application, including the embodiment of Figure 1. In that figure, the light- 
incident surface is identified as element 9a and the antireflection film is element 16. The 
antireflection film has side surfaces 16a and 16b respectively facing and spaced from the 
device isolation 7 and the circuit element that includes the transfer gate 4. The 
antireflection film 16 fills an opening in the gate oxide film 12. That gate oxide film 12, 
in the region including the photodiode, fimctions as the Ught-incident surface protecting 
film referred to in claim 1 and formerly described in examined claim 4. 

Amended independent claim 6 is similar to amended claim 1 . It also describes 
that the antireflection film does not overlap the circuit element. Formerly independent 
claim 12 is rewritten as a dependent claim. The amended claims are clearly supported by 
the application as filed. 

As described in the patent application, the structure of the solid-state imaging 
device defined by the amended claims has substantial advantages over the prior art. 
Because the antireflection fills the opening in the light-incident surface protecting film 
and extends onto that film adjacent the opening, the antireflection film can be formed 
without damaging the light-incident surface of the photodiode. The antireflection film is 
anisotropically etched in a dry etching process. Since the light-incident surface of the 
photodiode is not damaged in an etching process, because it is protected by the 
antireflection film, surface leakage current and resultant noise are reduced so that the 
performance of the photodiode, particularly its sensitivity, is improved. Moreover, since 
the antireflection film does not overlap the device isolation, typically a field oxide, 
crystalline defects in the antireflection film proximate the device isolation are prevented. 
These defects are avoided even when the antireflection film is silicon nitride, a film that 
may have large intemal stresses or apply significant stress to an adjacent film. This 
arrangement also provides improved performance by reducing a leakage cvurent that can 



5 



In re Appln. of MASATOSHI KIMURA 
Application No. 10/689,076 

occvir at the device isolation. This further reduction in leakage current also improves 
sensitivity of the solid-state imaging device. 

Claims 1-12 were rejected as anticipated by Murakami (U.S. Patent 6,833,601). 
This rejection is respectfully traversed. 

In rejecting claims 1-12, attention was directed to the structures of Figures 1 and 9 
of Murakami. Figure 1 of Murakami is a cross-sectional view of a photodiode in a 
semiconductor substrate on which are sequentially disposed a gate oxide film 14, 
characterized in the rejection as a protecting film, an antireflection film 15, and a 
refiractive index matching layer 16. It is apparent that the antireflection film 15 in that 
structure of Murakami overlaps the device isolation cited by the Examiner and lacks side 
surfaces as described n claim 1. With regard to claim 6, Murakami's antireflection film 
15 not only overlaps with the device isolation but also the circuit element at the left side 
of Figure 1 of Murakami. Further, that antireflection film 15 in Murakami lacks the side 
surfaces as described in amended claim 6. Because of these differences, the structure in 
Figure 1 of Murakami cannot anticipate any claim now pending. 

In the rejection, reference was also made to Figure 9 of Murakami. However, it is 
understood that the rejection based upon that figure asserts that Figure 9 of Murakami 
suggests a fiirther modification of the structure shown in Figure 1 of Murakami. This 
conclusion is reached because there is no antireflection film in the structure shown in 
Figure 9 of Murakami. In other words, the reliance upon Figure 9 is based upon the 
assertion that the structure shown in Figure 1 of Murakami anticipates claims 1 and 6. 
However, as just described, there can be no anticipation of either of those claims nor of 
any other pending claims by the structure shown in Figure 1 of Murakami. Accordingly, 
upon reconsideration, this rejection should be withdrawn as to the claims now presented. 

Claim 12, formerly an independent claim, was also rejected as anticipated by Chi 
(U.S. Patent 6,501,109) and Kuriyama et al. (U.S. Patent 6,166,405, hereinafter 
Kuriyama). These rejections are likewise traversed, particularly as to amended claim 12. 

In this Amendment, claim 12 is rewritten as a dependent claim, depending firom 
claim 1, and specifies that the antireflection film is a silicon oxynitride film. It is 
apparent from the absence of any rejection of claims 1 and 6 based upon Chi or Kuriyama 
that amended claim 12 cannot be anticipated by either of those publications. Therefore, 
the rejection of claim 12 cannot properly be maintained. 
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Reconsideration and allowance of the remaining of claims 1, 2, 6, 7, 9, and 12 are 
earnestly solicited. 



Respectfully submitted. 
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